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[Abstract] Objective To explore the role of oxygen free radicals in the proliferation of ECV304 induced by Ang Il . Methods
The lines of human umbilical vein endothelial cell (ECV304) cultured in vivo were divided into three groups which were treated by
Ang II , Ang Il +N-acetyl-L-cysteine (NAC) , and normal culture medium. First we observed the proliferous effect of ECV304
induced by Ang II at different concentration with improved MTT and microscope. Then the contents of oxygen free radicals (+OH) in
three groups were detected by spectrophotometer. Results ECV304 incubated with Ang I (0.03125 ~ 1mol/L) for 12 hours
increased the proliferation rate (P < 0.05 vs. control group) ; It was significant that the negative correlation between proliferation rate
and the content of oxygen free radicals; NAC (10mmol/L) inhibited the proliferation of ECV304 induced by Ang Il (P> 0.05 vs.
control group ). Conclusions  ECV304 induced by Ang Il can produce oxygen free radicals (+OH) , and the contents of oxygen free
radicals (+OH) increase with the prolongation of time and the enlargement of dose; Antioxidant NAC can inhibit the proliferation of
ECV304 induced by Ang Il , this effect may be related with reducing the content of oxygen free radicals (+OH) ; oxygen free radicals

(*OH) may be one of the major mocleculars which play an important role in the signal transduction of ECV304 proliferation.
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1.1 e

ECV304 CABFHEIKI R 4nfaik) A EFR
2EBE FIFZGYIESERT; Angll . NAC Fl MTT (it
5 9710) WA H Sigma A w5 R IC SR AH AR
MLIE W A AU U235 A4 9 TR AR e (it
20020114) ; «OH % 557 & B 7w @Y

55028 45
AT (IS 20030625) .
1.2 FHik
1.2.1 SEW/HE OAngAEFEL . a. AFEAEH
B (4 he 12 h 124 h) 5 b. A [ ¥k &

(Ang IT 28 B W B2 43 3 R, 0.03125 pmol/L
0.0625 pmol/L., 0.125 pmol/L, 0.25 pwmol/L., 0.5
pmol/LL Fl 1 pmol/L) ; @NAC T i4l: Angll 1
pmol/L+ NAC10 mmol/L; QIEH SR . A S
Bt

1.2.2 ECV304 fifafE XI5 ECV304 4ii i 7E
20 /NI RPMI1640 524555, 37 °C
5 %C0O,. 95 %z SUNKEFAE ISR i )5
HEAMAETE R (Via=99 %) , % 40 i B ik ik
FEM 1 x 10840 /mL 25 F.

1.2.3 B R MTIT &l ZE ECV304 41 A 15 58 %
W25 TR A B R RN T 96 FLA, 90 wi/ fL, &
M 4 N AL. 4 h ARS8 BE JS A 321 24
Y1, 10 wl/ fL (F5HLARE Ang I, fEILZORIE R
1 pmol/L., 05 pmol/L, 025 pwmoLl/L. 0.125 pmolL/L,
00625 wmoL/L F1 003125 pmol/L) . B THEF4A
SIS Ah, 12h M 24 h, ZJ5EFLINA MTT %
(5mg/mL) 10 pL, 4 h 55 ERFLINA =B
100 ul/ fL, #ETH:FEMT 12h 5, J] EL340 [
HRARPEALAE 570 nm BRI LI OD fA.

SEY2H OD B — XFBRZH OD B

4 IR v) = 1 0
MR (%) L OD [ x 100 %
1.2.4 ECV304 MR EREAZEWE 9 E  ECV304 4005 R0 6 R T, 4558

A Angll  (EE/514 0.0625 A1 1wmol/L) . NAC
(1pmol/L Ang IT +10 mmol/LNAC) %) 1% 3% FE Fll 5¢

RSN, 12 h 5 B E WU WA
AL

1.2.5 ECV304 4R -OH EEME ¥ FkFr
7511 24 0 2 V55 A R MR B 1 Ang TT 433 3 [] 1%
7% 12 Wl 24 b, R ARG G, HetR Srise e
P THRAE.

1.2.6 ZEitFE&E )W SPSS11.5 B T4
Br, dLiE BRI 2200 q K g s XA [R] A
B (12h #1124 h) WA BAHEE ((OH) FEAHL
PEATECXS K3, XA A HEE ((OH) M a 5

B £ brfE2E (xxs) FoR, Ll P<0.05 A
it X

2 R

2.1 Angll 3t ECV304 4R 51 AR &0
ANTFHEEE B Ang AR ECV304 410 4 h i+,
ARG A AN B i, 5 IR X B4R L TG W
25 (P>0.05); fEHBIEZY 12 h B, ASEVRE
AngTl (003125 ~1 wmol /L) HAJrI{E4ituiesy, SiE
FXTREA A A B & 2SS (P<0.05), 00625
pmol/L Ang I fE ML FE XTI K, Pl Ang [T #&
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A, SF A H mAEE I E KRR TS ECV304 AR5 A1 55

JERIER, AN FE R ST s/ )N s AR R ]
24 h i, AMMERARGGE, BE Ang [T VRERYIER,
K FE A BRI Ang ITAEFHZ0M 12 h B, 54H[R]
WeBEAIVE ] 4 h A EG, ARBEdE s AT Bk
5 (P<0.05), Wk

F1 Ang I £ A [ B /8] %¢ ECV304 4 fifn 1 58 1 FA B9 &
Mg (X +s)
Tab.1 Effect of Ang Il on the proliferation of ECV304 in
different time (X +s)

ARIIER (%)

A 5
4h 12h 24 h

Ang IT ZbF5ZH
0.03125umol/l.  3.53+0.09 5.61 £1.12"4 -7.73+1.24
0.0625 umol/L. 434 +0.09 41.93+5.03"% -8.05 %231
0.125pmol/L. 427 +0.09 3631+6.01"* -12.57+3.10
025umol/.  3.86+0.05 29.64+4.05% -16.81+2.07
0.5 pmol/L 521007 2335+£3.024 -14.97+2.38
1 pmol/L 499+0.11 1927+1.054% 2721427
IEHEXTIEA 3.11+£0.06 3.47+0.07  3.29+0.07

SIEWSIRAME, AP<0.05; 5 4 h #[EM LA
., *P<0.05.

2.2 NAC 3t Ang Il %5 ECV304 4 ft& 58 9D

HIER

5 Ang I AbBELAH Hb 20 e 34 5 28 A I8 251 2
52 (P < 0.01), 10 mmol/LNAC T] i i 1
wmol/L Ang Il X} ECV304 Z4iidpd3ssE/ERT, 151
FXTHRAA LB 2ESR (P> 0.05), WLk 2.
2.3 Angll 3} ECV304 A3 L B 200

TEH X B SR ECV304 400, 4 h 5 KEB
AN EE. RUERANM RN, BB, DB
Muff e, 12h B, Mg EA K BRI, ALl
Ji A6 B AR . 0.0625 wmol /L Ang [T 75 ECV304
YA 12 h 5, A5 AR AE, AW, REDEEL
W, a2 W, KFES, WNE/NEkL,
2 5 PR 2 A A IR HES . 1 pwmol/L Ang II YE
ECV304 4iififd 12 h J5, #%o324Em0, o4
AR, WEE U855 e 2 H R NAC T4l 7R
ECV304 4iifl, #rZEAE, AR SIE
T R AR Y.

2.4 NAC 3t Ang [1 %55 ECV304 #fiffi-OH &£

HIHD HI4E F

A FER Ang T VEF ECV304 410 12 h i},
Ang T /EH ECV304 4l - OH &5 Ang Il
5 ) RS AR, B A 1) 14 R R ] £
SEK, ECV304 4R -OH S, 5 1F
WA A B EEZES (P<0.05) . A
W) ¥ B Ang T /EFH 12 h 5 24 h B -OH & &A1
b, AR EEZER (P<005) NAC THAY
Ang T ZbFRZH (Y -OH S AHEL, AR EMEZES
(P<0.05, T5IEH X BAML LB EE2ER
(P>0.05), WFE3, #4.

%2 NAC xf Ang I1 % S ECV304 4 B 1 58 B4 417 1 4
A Xxs)
Tab. 2 Inhibition of NAC on the proliferation of ECV304
induced by Angll (x *5)

I IEAR (%)

M5l
4h 12h 24h
Ang I AbFEZE 4.99£0.11  1927+1.05 -27.21+4.27
NAC THiH 4.63+0.12 4.13x037" 4.58+0.21
IEHXTIRA 4.11£0.06  4.01+£0.07  4.29+0.07

5 Ang I AbFEZHARLEL, “P<001. Ang Il ZbFHZH . Angll ¥
JEoh 1 wmol/L; NAC THiH: 1w mol/LAng Il +10mmol/LNAC

=3 Angllxf ECV304 4ffl-OH SEMEMNE (X +53)
Tab.3 Effect of Ang Il on the content of -OH in ECV304
(X %9)

+OH £ & (U/mL)

12h 24 h

Ang IT 2b32H

0.03125 wmol/L. 376.70 + 34.16™4 1460.52 + 175.45

0.0625 ymol/.  412.82 +41.28™4 1465.60 = 153.21
0.125 pmol/L 1305.54 = 140.98°4  1546.74 = 152.63
0.25 umol/L 165127 175.11°%  2535.63 = 306.25
0.5 pmol/L 1800.92 £202.96%  2702.98 + 283.42
1 pmol/L 2038.29 + 196.45"4  2743.55 +282.32
TEH X IR 314.78 +22.02 415.84 +34.27

SIERSTIAMEE, 2P<0.05; 5 24 h 4R H FE4H
M, *P<0.05.
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F 4 NAC Xt Ang Il 55 ECV304 ZHff-OH & = 1M
ER (X x9)
Tab.4 Inhibition of NAC on the content of -OHINnECV304
induced by Angll (x *5)

-OH & & (U/mL)

EIE R |

12h 24h
Ang TALFEZH 2038.29 +196.45  2743.55 +282.32
NAC THiZH  371.54+£32.42%  450.73+11.33
TEH X IR 314.78 +22.02 415.84 +34.27

5 Ang T AbPRAHAALL, 2P<0.05. Ang T ZbFRZ]. Angll
W B A 1 pmol/L; NAC T 11 4 : 1 wmol/LAng Il
+10mmol/LNAC

2.5 ECV304 fHffy-OH S 5MMIEEEX R
IR
AT He B Ang T (0.0625-1 wmol/L) 45
ECV304 il 12 h i, -OH By7& 55 20 i 1 7 %
BEFEMMLE, (r=-0.800, £ <0.01), WK 1.

o

LA - ] a i [ .

| ISR B Ty T R Y |

1 ECV304 4iff1-OH & & 5 AEE R A HEXE
Fig.1  The -correlation between the proliferation of
ECV304 and the content of - OH
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L PN B A0 A AR RO, 7 HARR
HYLHLEN AR E RS SR T -1 5
ER A R EE; Ang TR0 2 A A ALY
PRy ELES A, L@ NADPH A Ak i i 175
S N B AN A AR BB -, 8 A B RE I
L, A - ORI S SRR T8 4 A 1 0™ A= 7Y
A H BB E—E BN, TR M N AR S S
¥ ZHIET AR

o 2=, Ang II AL S 4 - v LA e

AR B RIS ARG 5, AE O I A
W &R S B S AL {H Ang I J2& 753
1o — 7 ) AL IR U 5 i SR AR AR o IS Y
FEANRIEEE , DARTADE I 0 AR UE SE AR SE B0 45 R &
Bl: AR LR Ang ITVEF ECV304 20} 4 h B,
YA FE AN BB MR 12 h B, R [RIR
Ang T (0.03125 ~ 1 wmol/L) 4 7] {1 41 it 4 7
0.0625 w mol/L. Ang IT fi 21 fu 33 58 283K B e K, Bifi
Ang IV BE Y38, 20 3 58 28 ST 328 080 /)N 5
YEFABSRI R 24 h B, A5 458 4F Ang TT 55
I8 P Bz 20 P0G e ok b, PR R A A 3
OH) ErErAsfb, I+ H-5 N Rz AR 3G 5% At i
FRME. 5RERY], AngllJ2& ECV304 441k
NEEAA A BRI (COH) MBS H, WiER
ECV304 4= A4 B B2 (-OH) , % B (-
OH) it Ang I 2B RIFIF AR, —a &
FA AL (-OH) AIEdEgnpus e R, bE
AHAME ((OH) HEMMLE, MR ANem,
PERE A AL (COH) e85 4 i 34 5 vl F 22
YEM.

NAC 8T A B AR NS A= P4k
2EVER. NAC X A B LR PR, A
W R R B, BrEALR NAC BHB I Ang T 155
T ECV304 A=A | H i 5E ((OH) &,
Ft H BB 6] Ang 15 F:(% ECV304 41 i34 58 . 31X
BRANEHMME (-OH) AlREZ Ang T i S 10
ECV304 A sE i) F 25 5/ S0 F2—.
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